Chronic diseases and multimorbidity among elderly patients admitted in the medical wards of a Nigerian tertiary hospital  by Nwani, Paul Osemeke & Isah, Ambrose Ohumagho
lable at ScienceDirect
Journal of Clinical Gerontology & Geriatrics 7 (2016) 83e86Contents lists avaiJournal of Clinical Gerontology & Geriatrics
journal homepage: www.e- jcgg.comOriginal articleChronic diseases and multimorbidity among elderly patients admitted
in the medical wards of a Nigerian tertiary hospital
Paul Osemeke Nwani, MBBS, MSc, FMCP, FWACP a, *,
Ambrose Ohumagho Isah, MBBS, FMCP, FWACP, FRCP (Edin), MD (UK) b
a Clinical Pharmacology and Therapeutics/Neurology Units, Department of Medicine, Nnamdi Azikiwe University Teaching Hospital, Nnewi, Nigeria
b Clinical Pharmacology and Therapeutics Unit, Department of Medicine, University of Benin Teaching Hospital, Benin City, Nigeriaa r t i c l e i n f o
Article history:
Received 5 April 2015
Received in revised form
25 September 2015
Accepted 5 October 2015
Available online 3 March 2016
Keywords:
chronic diseases
elderly
multimorbidity
Southeast Nigeria* Corresponding author. Department of Medicine,
Teaching Hospital, P.M.B 5025, Nnewi, Anambra State
E-mail address: paul.nwani@yahoo.com (P.O. Nwa
http://dx.doi.org/10.1016/j.jcgg.2015.10.001
2210-8335/Copyright © 2016, Asia Paciﬁc League of Cl
license (http://creativecommons.org/licenses/by-nc-na b s t r a c t
Background/Purpose: Morbidity patterns vary for different age groups. As people grow older, chronic
noncommunicable diseases become prominent causes of diseases. Our aim was to determine the fre-
quency of occurrence and the patterns of chronic diseases and multimorbidity among elderly inpatients.
Methods: A longitudinal prospective survey was conducted among patients aged  65 years who were
admitted to the medical wards of a tertiary hospital (Nnewi, Nigeria) over a period of 12 months. Chronic
diseases were deﬁned and counted using the World Health Organization deﬁnition, and multimorbidity
was deﬁned as the co-occurrence of two or more chronic diseases in the same individual, at a given time.
Results: The records of 345 patients aged between 65 years and 92 years were reviewed. There were
221 (64.1%) males and 124 (35.9%) females. A total of 223 (64.6%) patients were aged 65e74 years
(early elderly), and 122 (35.4%) patients were aged  75 years (late elderly). Chronic morbidities were
present in 92.5% (n¼ 319/345) of the patients, whereas 49.0% (n¼ 169/345) had multimorbidity. The
diseases of the circulatory system and endocrine and metabolic diseases ranked the highest among the
chronic diseases.
Conclusion: The high frequency of occurrence of multiple chronic diseases in the same individual
highlights the challenges awaiting the current healthcare delivery system in developing countries as the
populations in these parts of the world grow older.
Copyright © 2016, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).1. Introduction
Morbidity patterns vary with age, and chronic non-
communicable diseases become prominent causes of morbidities
and mortalities as people grow older.1 Starting from age 45 years
onwards, chronic noncommunicable conditions begin to account
for the majority of morbidities and mortalities.1 These non-
communicable diseases are now the world’s leading causes of
death, and their burden is increasing rapidly.2 The majority of the
health burden in developed countries is attributable to chronic
conditions, and a similar trend is emerging in developing
nations.3e5 Chronic conditions, consist of noncommunicable con-
ditions, long-term mental disorders, and ongoing physical/Nnamdi Azikiwe University
, Nigeria.
ni).
inical Gerontology & Geriatrics. Pub
d/4.0/).structural impairment, as well as persistent communicable condi-
tions such as tuberculosis and human immunodeﬁciency virus
infections/acquired immunodeﬁciency syndrome which were also
included recently.1
Chronic disease conditions tend to cluster, and people with
one chronic condition are more likely to have other types of
chronic conditions.6,7 The co-occurrence of two or more chronic
disease conditions in the same person over a speciﬁc period is
termed multimorbidity.7 Multimorbidity occurs in all ages and in
both sexes, and the prevalence of multimorbidity tends to
increase with age.8
The prevalence of chronic conditions continues to rise, and in
the United States, about one-half of all adults have one or more
chronic health conditions.9 Nigeria is Africa’s most populous
country, with well over 160 million people. Although the popula-
tion of Nigeria is currently a relatively young one, the United
Nations estimated that the proportion of elderly Nigerians willlished by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND
Table 1
Demographic and socioeconomic data of the elderly.
Characteristics Frequency Percentage (%)
Age (y)
65e74 (early elderly) 223 64.6
 75 (late elderly) 122 35.4
Mean age (y) 72.41± 6.6
Age range (y) 65e92
Sex
Male 221 64.1
Female 124 35.9%
Marital status
Married 248 71.9
Widower 95 27.5
Single 2 0.6
Highest educational level
Primary 143 41.5
Secondary 30 8.7
Tertiary 46 13.3
No formal education 126 36.5
Previous occupation
Managers 5 1.5
Professionals 11 3.2
Technicians 26 7.5
Clerical support workers 46 13.3
Service and sales workers 141 40.9
Craft and related trade workers 19 5.5
Elementary occupations 97 28.1
Table 2
Age and sex distribution of number of chronic morbidities.
Number of chronic morbidities Females Males Total
0 8 (2.3) 18 (5.2) 26 (7.5)
1 62 (18.0) 88 (25.5) 150 (43.5)
2 44 (12.7) 92 (26.7) 136 (39.4)
3 10 (2.9) 23 (6.7) 33 (9.6)
Total 124 (35.9) 221(64.1) 345(100.0)
Data are presented as n (%).
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jected to be the third most populous nation on earth.10,11 The
country’s elderly population, however, appears to be increasing
faster than estimated, as the elderly account for 3.2% from the 2006
population census.12 The data on the patterns and prevalence of
chronic disease and multimorbidity among elderly Nigerians are
grossly lacking and warrant investigation. This rising elderly pop-
ulation will, in the near future, be a burden to the healthcare
delivery system in this country, which is currently only suitable for
treating patients with individual diseases as opposed to the treat-
ment of patients with multiple chronic diseases. Furthermore, very
few centers with adequately trained medical personnel, special-
izing in elder care, are available at present.
2. Methods
This longitudinal prospective study focuses on patients aged 
65 years, who were admitted to the medical wards of the Nnamdi
Azikiwe University Teaching Hospital (NAUTH), Nnewi, Anambra
State, Nigeria, from January 1, 2009 to December 31, 2009. NAUTH is
the largest tertiary hospital and referral center in Anambra State,
Southeast Nigeria. The 350-bed hospital has two medical wards (a
male ward and a female ward), with 36 beds each. Patients
requiring care from all clinical subspecialties in internal medicine
are admitted to these wards via the emergency department or from
the medical outpatient clinics.
On admission, the patients’ relevant demographic data, diag-
nosis on admission, and other clinically relevant details were ob-
tained and recorded. The patients were subsequently followed up
on a daily basis until discharge. During the follow ups, the newly
diagnosed disease and the disease being treated at the time of
admission were recorded.
The diseases that qualiﬁed in our study as chronic diseases were
compiled and counted based on the World Health Organization’s
deﬁnition of chronic disease.1 The World Health Organization
deﬁned chronic diseases as health problems that require ongoing
management over a period of years or decades.1 The diseases were
classiﬁed using the International Classiﬁcation of Diseases and
Health-Related Problems, 10th Revision, 2007.13 Multimorbidity was
deﬁned as the co-occurrence of two or more chronic disease con-
ditions in the same person at a speciﬁc period.7
Ethical approval for the study was obtained from the ethical
committee of the Nnamdi Azikiwe University Teaching Hospital,
Nnewi, Nigeria. Informed consent was obtained from the patients.
Caregivers acted as proxy for patients who were unable to
communicate.
Data were analyzed using the Statistical Package for the Social
Sciences (SPSS) version 15 (Chicago, USA). Relevant percentages,
frequencies, means and standard deviations were calculated. The
Chi-square test was used to calculate the relevant associations and
proportions with the level of signiﬁcance at p< 0.05. The ﬁndings
are presented in Tables 1 to 4.
3. Results
A total of 345 patients, whose age ranged from 65 years to 92
years (mean age, 72.41± 6.6 years), were admitted during the study
period, and all had given their consent to participate in the study.
Therewere 221 (64.1%) males and 124 (35.9%) females, with amale/
female ratio of 1.8:1. Table 1 shows the demographic and socio-
economic status of the patients. Two hundred and twenty-three
(64.6%) patients aged 65e74 years (early elderly) and 122 (35.4%)
were aged  75 years (late elderly) (Table 1). Of those 248 (71.9%)
patients were married, 95 (27.5%) were widowed, and two (0.6%)
were never married. Primary education was the highest level ofeducation attained by 41.5% (n¼ 143) of the patients and 36.5%
(n¼ 126) had no formal education. Those who worked as service
and sales workers accounted for 40.9% (n¼ 141) of the study pop-
ulation, 28.1% (n¼ 97) served in elementary occupations, and 3.2%
(n¼ 11) and 1.5% (n¼ 5) served as professionals and managers,
respectively (Table 1).
Chronic morbidities were present in 92.5% (n¼ 319) of the pa-
tients, whereas 7.5% (n¼ 26) had no chronic morbidities (Table 2).
The mean number of chronic disease was 1.7± 0.84. A chronic
disease was present in 43.5% (n¼ 150) of the patients and two
chronic diseases were present in 39.4% (n¼ 136), whereas three or
more chronic diseases were present in 9.6% (n¼ 33) (Table 2). The
overall prevalence of multimorbidity among the elderly population
studied was 49.0% (n¼ 169/345), whereas the prevalence of mul-
timorbidity among those elderly patients with chronic diseases was
53.0% (n¼ 169/319).
The early elderly with multimorbidity accounted for 32.2%
(n¼ 111) of the study population, whereas the late elderly with
multimorbidity accounted for 16.8% (n¼ 58). There were no sta-
tistically signiﬁcant differences between thosewithmultimorbidity
and those without multimorbidity in the two age groups, p> 0.05
(c2 ¼ 0.158, d¼ 1, p¼ 0.691; Table 3).
The chronic diseases associated with the study population were
as follows: hypertension in 51% (n¼ 176) of the patients, cerebro-
vascular accident (CVA) in 26.0% (n¼ 90), and hypertensive heart
disease with congestive cardiac failure in 12.5% (n¼ 43). Diabetes
mellitus was present in 42.9% (n¼ 148/345) of the patients and
neoplasms were noted in 8.1% (n¼ 28/345). Other diseases present
are listed in Table 4.
Table 3
Age distribution of patients with multimorbidity versus those without
multimorbidity.
Age group (y) Without multimorbidity With multimorbidity Total
65e74 112 (50.2) 111 (49.8) 223 (100.0)
 75 64 (52.5) 58 (47.5) 122 (100.0)
Total 176 (51.0) 169 (49.0) 345 (100.0)
Data are presented as n (%).
c2 ¼ 0.158, d¼ 1, p¼ 0.691.
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The present study was mainly focused on elderly Nigerians who
currently account for the smallest subset of Nigeria’s predomi-
nantly young population, however, this has been predicted to in-
crease in the not-so-distant future. The study population was
predominantly that of low socioeconomic class, judging from their
level of education and previous occupations.
Chronic medical conditions were found in 92.5% (n¼ 319/345)
of patients in our study, and 49.0% (n¼ 169/345) had multi-
morbidity. Although strict comparison is considerably limited by
the difference between the population in this study and the num-
ber of persons who have been studied previously, the 92.5% of cases
with chronic disease diagnosed from our study was higher than the
88% reported by Hoffman et al14 in community-dwelling Americans
and 82% of elderly Medicare beneﬁciaries in the United states.6 The
higher value obtained in our study is understandable because our
study was focused on hospitalized elderly patients as compared
with community-dwelling persons.Table 4
Prevalence of the chronic diseases in the elderly classiﬁed using the International Statist
Serial no. Blocks/title Class o
1 Disease of the circulatory system Hypert
Cerebr
HHD w
Cardio
Valvul
Ischem
2 Endocrine, nutritional and metabolic diseases Diabet
Hypoth
3 Disease of the digestive system Chroni
Acid-r
Chroni
4 Neoplasms Hepato
Cancer
Benign
Gastric
Cancer
Non-H
Brain t
Multip
5 Disease of the nervous system Seizur
Movem
Spinal
6 Disease of the musculoskeletal system Osteoa
7 Disease of the respiratory system Asthm
Chroni
8 Mental and behavioral disorders Demen
Anxiet
9 Infectious diseases Tuberc
Human
10 Disease of the genitourinary system Chroni
CCF¼ congestive cardiac failure; HHD¼ hypertensive heart disease.
a This includes the cases of HDD with CCF.
b Recent stroke (n¼ 59), previous stroke (n¼ 31).
c Acid-related diseases include peptic ulcer disease (n¼ 8) and gastroesophageal reﬂuThe percentage of cases, obtained in our study, with multi-
morbidity among those with chronic diseases was 53.0% (n¼ 169/
319), which is 20% higher than what was reported a decade ago
among elderly inpatients in a different tertiary hospital in South-
east Nigeria.15 Strict comparison is also limited here by differences
in methodology, especially in terms of the sample size and the
study design. The wide disparity in the obtained percentages might
reﬂect the differences in the time of study with increasing fre-
quency of multiple chronic diseases reported to the health facilities,
and it might also be attributable to the prospective nature of this
present study, which provides a more inclusive report than a
retrospective study.
There were no statistically signiﬁcant differences in the preva-
lence of multimorbidity between the two subsets of the elderly
population (early elderly and late elderly) in our study (p> 0.05).
This ﬁnding is at variancewith reports from developed countries7,16
but agrees with those from developing nations, where the elderly
currently account for only a small percentage of the entire popu-
lation.17 The lack of differences in the prevalence of multiple
chronic diseases among the elderly subset in nations with a small
percentage of elderly in the population, has been explained by the
“concept of selective survival.”17 The elderly people in these
developing nations are believed to comprise mainly of those who
were able to survive childhood diseases early in life and have grown
to become more resistant to diseases later in life.17 It is also worth
noting that the small sample size of our study might also have
contributed to this lack of signiﬁcant difference in the prevalence of
chronic disease between the two subsets of the elderly population.
Hypertension is the most common chronic disease among the
elderly in our study. More than one-half (51%; n¼ 176/345) of theical Classiﬁcation of Disease and Related Health Problems, 10th Revision.13
f disease No. of patients Percentage
(n¼ 345)
ension a 176 51.0
ovascular accident b 90 26.0
ith CCF 43 12.5
myopathy 8 2.3
ar heart disease 4 1.2
ic heart disease 2 0.6
es mellitus 148 42.9
yroidism 1 0.3
c liver disease 15 4.3
elated disease c 12 3.5
c gastritis 1 0.3
cellular carcinoma 7 2.0
of prostrate 6 1.7
prostatic hyperplasia 7 2.0
cancer 2 0.6
of the lung 2 0.6
odgkin lymphoma 2 0.6
umor 1 0.3
le myeloma 1 0.3
e disorder 8 2.3
ent disorder (Parkinsonism) 5 1.4
cord compression 2 0.6
rthritis/spondylopathies 17 4.9
a 4 1.2
c obstructive airway disease 3 0.9
tia 4 1.2
y disorder 1 0.3
ulosis 10 2.9
immunodeﬁciency syndrome 2 0.6
c kidney disease 3 0.9
x disease (n¼ 4).
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of hypertension obtained in other studies of elderly persons in
Nigeria.15,18 Hypertension is the most prevalent noncommunicable
disease in Nigeria.19 The other major chronic diseases of the cir-
culatory system were CVA and hypertensive heart disease with
congestive cardiac failure. The overall prevalence of CVAwas 26.0%,
whereas 17.1% (n¼ 59/345) of cases were attributable to recent
events (either the ﬁrst stroke or subsequent strokes) and 9.0%
(n¼ 31/345) were cases of previous CVA admitted because of
medical conditions other than stroke. The ﬁnding that diseases of
the circulatory system accounted for the majority of chronic dis-
eases in our study, is similar to that of developed nations such as
the UK, where 58% of Medicare beneﬁciaries who are aged  65
years have circulatory system diseases, followed by endocrine,
nutritional, andmetabolic diseases.6 The contribution of circulatory
system diseases in this study supports the prediction that heart
disease, stroke, depression, and cancer will be the major causes in
the increase of burden of diseases by the year 2020.1
Diabetes mellitus was present in 42.9% (n¼ 148) of the patients
in our study. Diabetes and cardiovascular diseases have consistently
been reported as the major causes of morbidity in elderly Niger-
ians.15,18With the current urbanization of developing countries, the
prevalence of diabetes in these areas accounts for three-quarters of
the global burden for diabetes, which is a major risk factor for heart
disease and CVA.5 Both hypertension and diabetes mellitus are risk
factors for cardiovascular events, whichmight also explain the high
prevalence of CVAs among the patients in our study.
Neoplasms were present in 8.1% (n¼ 28) of the patients sur-
veyed. Among the neoplasms, there was a high prevalence of he-
patocellular carcinoma (n¼ 7) and cancer of the prostate (n¼ 6).
Hepatocellular carcinoma has been reported as the most common
cancer in Southeast Nigeria.20 It is worth noting that the overall
prevalence of cancer obtained in this study might be under-
estimated because some cancers primarily present to the surgical
and gynecological units only.
In conclusion, the high prevalence of chronic diseases and
multimorbidity found in this study has further highlighted the
emerging burden of noncommunicable diseases facing current
healthcare practices in developing nations. There is a need for
healthcare providers to face up to and meet these challenges.
4.1. Limitations of the study
Some chronic morbidities might have been missed because the
focus of the study was only on medical conditions documented and
treated during admissions. The present study was restricted to
medical admissions only, in one hospital, thus limiting the inclu-
sion of most chronic conditions that were presented exclusively to
other clinical specialities besides the medicine department. As
such, the prevalence obtained here cannot be generalized for theelderly population in this country; however, the data can provide
information on the status of chronic diseases in a community of
African elderly patients.
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